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The usefulness of radio to the average 
person has not been realized; its present 
popularity is merely a start in the right 
5^ direction. It is easily conceivable that 
v| the next decade will see every home with 
^ a radio telephone; not replacing the 
^ regular telephone, but supplementing it 
' :h by permitting the owner to hear broad- 
cast concerts, news, special bulletins and 
such information, even from other cities. 
It will be a particular boon to persons 
living in the country or in small towns. 
The radio telephone will do as much 
towards placing community life in close 
/ communication as telegraphy, both wire 

and radio, has done to place the nations, 
^'Indeed the hemispheres of the world in 
'^close touch with each other. It is just 
'J another instance of harnessing electricity 
v^to do infinite service for mankind. 
' The subject is a large one to treat in 
--^such a small book, but its main object 
is to lay a foundation on which the begin- 
ner in radio can build a more complete 
knowledge of the subject. I have attempt- 
ed to present fundamental facts in a con- 
*} cise form, making them accurate and read- 

able at the same time. There is nothing 
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mysterious about Radio. The broad 
general principles on which it is based are 
easily understood by the average person, 
as we shall see. Radio telephony and 
radio telegraphy will be treated together 
because they are so closely linked with 
each other. 

There are no governmental restrictions 
on radio receiving stations which have no 
transmitting apparatus, except that sec- 
recy shall be maintained when govern- 
ment or commercial messages are inter- 
cepted. Where transmitting apparatus is 
installed, it is necessary to have a govern- 
ment license for the station, with a set 
of official call letters assigned to the 
station. In order to secure this license, 
the transmitter must comply with strict 
regulations concerning the wave length 
and the nature of the wave sent out. In 
addition to this, a licensed operator must 
be in charge whenever the transmitting 
station is in operation. However, as we 
have said, there are no requirements of 
this nature, where only a receiving set is 
installed. 

I must acknowledge, with deep grati- 
tude, the assistance I have received from 
several good friends. Some have checked 
my facts and others, Beginners like your- 
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selves, have led me to a better under- 
standing of what the novice wants to 
know. I am grateful to all of them and 
now hope that our efforts will be of value 
to you. 

Alfred Fowler 
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I. THE PRINCIPLES OF RADIO 

Radio communication is the art of 
sending and receiving information from 
one point to another by electric waves. 
In practically every book on radio, we 
see these waves likened to the waves 
made by a pebble dropped into a pond 
of water. The antenna of a radio sending 
station, when it is energized by an oscillat- 
ing current of electricity, gives off similar 
waves into the ether. The exact nature 
of these waves is a question. 

During the last half of the nineteenth 
century, Heinrich Rudolf Hertz discover- 
ed that an electrical circuit sends out 
electric waves into space when an oscillat- 
ing current is passed through it, and these 
waves have since been called Hertzian 
waves. Hertz could not tell much about 
their nature but modern scientists think 
these waves are composed of magnetic 
lines of force and electrostatic lines of 
force. Although we may not know their 
exact nature, we do know how to control 
them and use them, and that is the most 
important part from our present point of 
view. If the waves are sent out in long 
and short impulses (dashes and dots) we 
can telegraph with them and thus convey 
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information from the sending station to 
the receiving station. That is radio 
telegraphy. 

If we vary or modulate the waves 
flowing from one station to another by 
impressing the voice or music or any 
sound on them, we find that this variation 
or modulation of the waves at the send- 
ing station may be reproduced at the 
receiving station when suitable apparatus 
is connected to the .receiving antenna. 
The modulation at the sending station is 
obtained by speaking into a form of 
telephone transmitter, known as a micro- 
phone, which acts on the delicately tuned 
circuits and varies the out-going waves 
accordingly. The voice or music or any 
sound made before the microphone can 
then be reproduced at the receiving 
station and we have radio telephony. 

Thus we have the general principle of 
conveying information from one point to 
another by electric waves which travel 
through the ether — the atmosphere is not 
necessary because they will travel through 
a vacuum or through the walls of a 
building — at the same speed as light, 
300,000,000 metres per second. The 
distance these waves will travel depends 
entirely on the amount of power put into 
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them at the sending station. As an ex- 
ample of the great distance these waves 
will travel, under freakish conditions, we 
have the case of signals sent from Japan 
being heard in Washington, practically 
half-way around the world. 

We have said that a circuit, or antenna, 
gives off these waves when it is energized 
by an oscillating current. Now, an 
oscillating current differs from an ordinary 
alternating current only in the frequency 
with which its flow of current changes 
direction through the conductor. An 
ordinary commercial lighting circuit of 
alternating current changes direction 
about 60 times per second. This is known 
as its frequency. When the frequency of 
an alternating current is very high, we 
call it an oscillating current. The fre- 
quency of an oscillating current may vary 
from a few thousand to several hundreds 
of thousands of times per second. When 
these oscillations occur about six thousand 
times or more per second, we say our 
current has radio frequency and is suitable 
for energizing an antenna to make it 
radiate or throw off electric waves suitable 
for radio communication. Since we are 
now primarily concerned with receiving 
these waves instead of being interested 

11 
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in their transmission, we will not devote 
much time to the latter phase of the 
subject. 

The apparatus necessary to detect or 
receive radio waves consists, first of all, 
of an antenna to intercept the electric 
waves. Newspapers say bed-springs will 
function as antennae and that is true 
when a few big IFs are taken into con- 
sideration. // the bed-spring is near a 
powerful sending station and if the rest 
of the apparatus is sufficiently sensitive, 
signals may be heard by using it, but it 
is only of value as a-curiosity and does not 
compare in efficiency with any kind of 
wire that is a good conductor of electri- 
city, such as copper or phosphor-bronze 
wire, which may be suspended in the air. 

The antenna may be in any of a number 
of forms, such as ah inverted L; the 
lead-in wire may come from the center of 
a horizontal wire, like the letter T; the 
antenna may be V-shaped, or it may 
consist of a number of wires leading in 
different directions from the top of a 
pole, like the ribs of an umbrella. An 
antenna with several wires adds to the 
efficiency of a set but a long single wire 
gives fine results for receiving and is 
much easier to install. The higher the 

12 
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wire stretches above the ground, the better 
the results will be. It must be remember- 
ed that only one receiving set may be 
connected to one antenna, although 
several sets of head telephones may be 
connected to the same receiving set, as 
long as they are connected in series. 

The simplest form of radio receiving 
set employs a crystal detector. Such 
apparatus will receive both radio teleg- 
raphy and radio telephony but it will 
receive the latter successfully only when 
the receiving set is located within a 
few miles of the radio telephone trans- 
mitter. To receive radio telephony at 
any great distance it is necessary to use 
some form of vacuum tube detector for 
good results. We will consider the 
vacuum tube method after we have gained 
an idea of the principles of radio recep- 
tion by studying the simplest form of 
receiving apparatus. 

Referring to the diagram of a simple 
radio receiving set; we will consider that 
the antenna is being swept by the waves 
from a distant sending station. These 
waves are setting up oscillations in the 
antenna circuit of our receiving set, which 
consists of the antenna, the primary 
inductance coil, and' the ground connec- 
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The Principles of Radio 

tions. The oscillations in this primary 
circuit induce similar oscillations in the 
secondary circuit, which consists of the 
secondary inductance coil, the crystal 
detector, a condenser and the head 
telephones. 

At this point we must consider the 
function of the crystal detector. It has 
been found that certain crystals, such as 
galena and silicon, for instance, have the 
peculiar quality of permitting electricity 
to flow through them in one direction 
only. Thus the crystal detector acts as 
a kind of rectifier which permits only 
half of each oscillation to pass through 
the telephones since the current can 
flow through the crystal in one direction 
only. In effect, the oscillating current 
which is generated in the set by the electric 
waves sweeping the antenna, is changed 
into a pulsating direct current to which 
the head telephones will respond. Were 
the incoming current not rectified in 
this manner, the telephones would not 
respond to the great number of oscillations 
per second which would be sent through 
them; but since the current is rectified 
by the detector and only one polarity 
of it goes through the telephones, the 
telephone diaphragms are actuated by 

15 
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the current and the signals may be heard. 
Thus we see that the waves sweeping 
the antenna generate oscillations in the 
primary circuit, which consists of the 
antenna, primary inductance and ground 
connections; that the oscillations in the 
primary circuit induce similar currents 
in the secondary circuit, and that we 
hear the signals by rectifying this current 
in the secondary circuit and then passing 
it through telephones which respond to 
it and enable us to hear the signals. This 
is the action of a simple receiving set and 
all of the more complex improved systems 
are based on it. Before we go on, we 
should say that the telephones used in 
radio sets are always of high resistance so 
they will respond to very weak currents 
passing through them. 
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II. THE VACUUM TUBE 

The development of the vacuum tube 
is easily the most important factor in the 
progress of radio communication to its 
present high state of efficiency. Its use 
as a detector and as an amplifier has made 
modern radio receiving apparatus almost 
unbelievably sensitive, whilst its use as a 
generator of undamped waves makes 
radio telephony practical. Electrical 
power engineers are turning to it to solve 
some of their most difficult power trans- 
mission problems, expecting it to prove 
more than 90% efficient where their 
present devices are sometimes not much 
more than 50% efficient. From all of 
which we may gather that the vacuum 
tube is a wonderful little instrument. 
It is safe to predict that this device will 
be developed to a stage where it will 
eventually revolutionize radio transmis- 
sion. Waves generated by a 50 watt 
tube (the ordinary electric light uses more 
than 50 watts) have been heard across 
the Atlantic. Conditions were ideal, it 
is true; but the feat shows what it is 
possible to accomplish with small power 
apparatus which is highly efficient. And 
efficiency is the vacuum tube's middle 
name ! 

17 



Radio for the Beginner 

Vacuum tubes are used to detect radio 
waves in place of crystal and other detect- 
ors. They are also used to amplify these 
signals and, last but certainly not least, to 
generate undamped radio waves which 
are used in the transmission of radio 
telephony and long distance radio teleg- 
raphy. 

A vacuum tube consists of a glass bulb, 
from which the air has been exhausted, 
in which is mounted the filament, the 
grid, and the plate;, each separated from 
the other by a small space. The small 
sheet of metal is the plate, the lattice- 
like piece is the grid and the fine wire is 
the filament. Like the crystal detector, 
in a general way, the vacuum tube acts 
as a rectifier. We heat the filament of 
the tube, causing it to bombard the grid 
and plate with a stream of electrons 
(small charges of negative electricity). 
This stream of electrons always ^ flows 
from the filament to the grid and plate. 
It will not flow in the opposite direction: 
hence the tube acts as a rectifier. 

The Vacuum Tube as a Detector 

When the vacuum tube is used as a 
simple detector, the action is largely 
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Radio for the Beginner 

similar to that of the crystal detector, 
already described. The waves sweeping 
the antenna energize the primary circuit 
of the receiving apparatus and set up 
oscillations in it. These, in turn, induce 
similar oscillations in the secondary circuit 
which now includes the vacuum tube; a 
battery for heating the filament of the 
tube, called the "A ' battery; and a battery 
of higher voltage, usually 22>^ volts, 
for supplying a positive charge of elec- 
tricity to the plate of the vacuum 
tube. This battery is usually known as 
the **B" battery. We heat or light the 
filament in the vacuum tube and a flow 
of electrons starts from the filament to 
the grid and plate. This completes the 
circuit from the filament to the grid and 
plate, the positive charge being supplied 
to the plate through the head telephones 
by the B battery. 

Now, to go back to the oscillations 
induced in the secondary circuit by the 
oscillations originating in the primary 
circuit as a result of the waves sweeping 
the antenna. These oscillations in the 
secondary circuit vary the negative charge 
of the grid. As it becomes more highly 
charged with negative electricity (elec- 
trons), the grid tends to repel or slow 
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down the flow of electrons from the 
filament to the plate. These electrons 
are then permitted to leak off through the 
grid leak, restoring the grid to its original 
condition, which again permits the normal 
flow of electrons from the filament to 
the plate. These variations in the flow 
of electrons vary the current in the plate 
circuit and they are consequently heard 
in the telephone receivers which are in 
this circuit. Thus we see how the flow 
of electricity occurs through the vacuum 
tube in only one direction and we see 
how that flow is varied or controlled by 
the oscillations acting on the grid. The 
vacuum tube as a detector is superior to 
the crystal detector not only because it 
is a more efficient rectifier but also be- 
cause a small variation in the charge 
of the grid causes a large variation of 
current in the plate circuit. Thus the 
vacuum tube as a detector tends to 
amplify the incoming signals as it rectifies 
them, the additional strength in its 
output being supplied, of course, by the 
batteries in its circuits. 

The Vacuum Tube as an Amplifier 

When the vacuum- tube is used to 
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The Vacuum Tube as an Amplifier 

receive oscillations at one strength and 
put them out in considerably greater 
volume, we say it is being used as an 
amplifier. In using the vacuum tube as 
an amplifier, it is possible to have an 
output energy many times greater than 
the input energy which controls it. The 
action of the vacuum tube as an amplifier, 
similar to its action as a detector, has been 
called a sort of "trigger" action, which 
we will explain. 

The "hook-up" of the secondary circuit 
is the same as when the vacuum tube is 
used as a simple detector. The primary 
circuit of what is known as an amplifying 
or amplifier transformer is connected in 
the circuit in place of the telephones and 
the impulses to which the telephones 
would respond if only the detector were 
used, act on the circuits of the vacuum 
tube used as an amplifier, through the 
amplifying transformer. These impulses 
may be said to "pull the trigger" of the 
amplifier and cause the same action in its 
circuits as we have seen and just described 
in the vacuum tube detector circuits. 
The vacuum tube acts as an amplifier 
because a small change of current on the 
grid makes a large change of current on 
the plate and the head telephones are 
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connected with the plate. The batteries 
in the amplifier circuits supply the 
stronger current it sends out when the 
** trigger" is pulled, of course, but this 
additional energy is controlled, as we 
have seen, by the impulses from the 
detector. In this connection we should 
mention that it is also possible to amplify 
the oscillations before they are passed 
through the vacuum tube used as a 
detector but the principle of operation is 
the same. 

In the early days of vacuum tube 
development it was difficult to carry this 
amplification very far on account of 
distortion of the currents as they were 
amplified but it is now possible to connect 
up one vacuum tube used as an amplifier 
after another, each adding a step of ampli- 
fication. It is usually possible to use 
three or four amplifiers without distortion 
of the signals. When more amplification 
is desired two or three amplifiers are 
connected in the circuit before the detector 
and two or three more amplifiers may be 
connected in the circuit after the detector. 
The positions of the amplifiers in the 
circuit necessitate various modifications 
of the amplifying transformers with which 
we need not concern ourselves here. 

24 



Regenerative Amplification 

The same vacuum tube may be used as 
a detector and amplifier by using a 
regenerative circuit and there is still an- 
other system of vacuum tube reception 
known as the heterodyne system but an 
understanding of these functions involves 
a deeper knowledge of the theory and 
practice of the vacuum tube than we can 
give in this elementary study of the 
subject. In this place we must also 
content ourselves with merely mentioning 
that the vacuum tube may also be used 
as a generator of undamped oscillations, 
but a separate study of the vacuum tube 
is necessary in order to properly compre- 
hend these somewhat more intricate 
functions. The student of radio communi- 
cation cannot devote his time to better 
advantage than by studying the vacuum 
tube. A number of good books are 
available on the subject. Within the 
vacuum tube lies unlimited possibility for 
further development in radio and in 
other branches of electrical engineering 
such as we mentioned at the beginning of 
this chapter : and the study will be found 
an absorbing one. 
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III. TUNING 

In treating the matter of radio tuning 
we will devote our time to a study of 
the theory and method of tuning for 
receiving signals rather than to the 
tuning of radio transmitters. The latter 
is much more complicated and the Begin- 
ner will not be concerned with it, anyway, 
in learning to tune his receiving set. 

We have already seen that an electrical 
circuit having certain electrical character- 
istics, known as' inductance and capacity, 
will throw off electric waves when it is 
energized by an oscillating current of 
electricity. And here we had better stop 
long enough to gain some idea of the 
nature of these electrical characteristics. 
Inductance in an electrical circuit has 
been defined as the property the circuit 
has of resisting any change in the current 
flowing in that circuit. Any wire has a 
certain amount of inductance, hence our 
antenna has a certain amount of natural 
inductance. Inductance may be added 
to a circuit by adding wire, usually in 
the shape of a coil. The capacity of an 
electrical circuit has been defined as the 
property the circuit has of urging a 
current to the point of rest (zero current) 
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when it has flowed beyond the point of 
rest. A condenser in a circuit supplies 
capacity. An antenna has a certain 
amount of capacity as we may see when 
we consider the wire, suspended in the 
air, as one plate of the condenser, and 
the ground as the other plate. We are 
now ready to learn that the frequency of 
the oscillations in the circuit is determined 
by the values of the inductance and 
capacity, and the wave length of the 
electric waves thrown off is also governed 
by the same factors. The frequency of 
the oscillations in any circuit, which is 
determined by its electrical character- 
istics, as we have just shown, is called 
its natural period. It may readily be 
comprehended that any electrical circuit 
used in radio communication has a natural 
period, and, as a consequence, the antenna, 
antenna inductance coil and ground circuit 
at the transmitting station have a certain 
frequency or period of oscillation which 
governs the wave length of the waves 
sent out by that station. 

Now, if we should build a receiving 
station with an antenna, primary or an- 
tenna inductance coil and ground circuit 
which had the same natural frequency as 
the antenna circuit at the transmitting 
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station, we could receive the waves sent 
out by that transmitting station without 
any tuning. In other words, our station 
would be in natural tune with that partic- 
ular sending station. It is presupposed, of 
course, that we have our secondary 
receiving circuit also tuned to the same 
period or frequency as the primary circuit. 
Thus we see how resonance is established 
between two circuits tuned to the same 
frequency and, in turn, between two 
stations tuned to the same wave length. 
We have already seen how this frequency 
is determined by the values of the induc- 
tance and capacity in the circuit. 

Resonance must be established between 
the circuits, both in transmitting and 
receiving apparatus, if there is to be an 
efficient transfer of energy. This reson- 
ance is achieved by tuning, or varying 
the inductance and capacity of the 
circuits. There are a number of circuits 
in our receiving set so that each may be 
tuned separately and thus a more selective 
and delicate adjustment attained. This 
close tuning also tends to eliminate 
atmospheric electrical disturbances as 
much as possible and enables a finer dis- 
tinction to be made between any very 
similar waves which may be sent out 
simultaneously. 28 



Tuning 

We are usually limited in constructing 
our antenna at the receiving station by 
the physical characteristics of the sur- 
roundings in which we are going to place 
it, so we merely construct an antenna 
which is practical in the location, and then 
we arrange certain apparatus for tuning 
our receiving circuits by varying the 
inductance and capacity of those circuits, 
in order that we may tune to the waves 
sent out by various transmitting stations. 
If we should build our antenna and our 
whole receiving set to respond to only one 
frequency, and if that frequency happened 
to be the frequency of only one transmit- 
ting station,, we would only be able to 
receive the signals sent out by that one 
station. But by making our circuits 
variable and arranging them so we can 
tune them, we are able to put them in 
tune with various transmitting stations 
at will. In the ordinary receiving set 
we vary the primary inductance coil, 
i.e., we vary the amount of inductance 
in the primary or antenna circuit either 
by a switch which runs over different 
points connected to different sections of 
the coil, or by a small slider which runs 
across the coil over a track on which the 
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insulation has been bared. As a rule 
the secondary of our tuning apparatus is 
variable in the same way. Then we have 
variable condensers in the circuits where- 
by their capacities may be varied as well 
as their inductance. 

It is necessary to tune closely and 
accurately to receive undamped or con- 
tinuous waves, such as radio telephone 
signals, because these waves are sent out, 
and consequently come in, at a more 
definite wave length than the old damped 
waves sent out by damped wave trans- 
mitters ("spark sets") for radio teleg- 
raphy. Undamped or continuous waves 
are said to be both "pure" and "sharp" 
and these qualities become more notice- 
able as the distance between the trans- 
mitting and receiving stations increases. 

Regenerative Receiving 

Regenerative receiving is achieved by 
connecting up the vacuum tube detector 
in such a way that part of the plate 
current is fed back again and again to 
the grid and reacts on the current in the 
plate circuit, causing a great increase in 
signal strength. The regenerative system 
has frequently been called the "feed- 
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back" system and we can easily see the 
appropriateness of that name. This effect 
of feeding back is ordinarily accomplished 
by the use of a ** tickler" coil which is 
used to feed part of the energy from the 
plate circuit back to the grid by inductive 
action on the secondary inductance coil 
of the receiving set. The regenerative 
circuit is particularly efficient because it 
causes the vacuum tube to act both as a 
detector and amplifier at the same time. 

Heterodyne Receiving 

In tuning a receiving set to receive 
continuous wave signals by the heterodyne 
method we set up oscillations in the cir- 
cuits of our receiving apparatus of almost 
the same frequency as the incoming 
oscillations which are set up in our set 
by the electric waves sweeping our 
antenna. We then tune our own receiving 
circuits so that our own oscillations vary 
but slightly from those that are induced 
in the set by the transmitting station. 
Say that the oscillations induced in the 
receiving set by the incoming signals are, 
for example, 351,000 per second. We 
tune our regenerative circuit so that we 
induce oscillations in the set in the 
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value of 350,000 per second. The waves 
of the two sets of oscillations will come 
together every one thousand oscillations, 
and when they come together they will 
be of an intensity which is equal to the 
sum of the intensity of each. Through 
the detector we will hear the waves only 
when they beat together, one thousand 
times per second in this case, and we say 
we hear the beat note. We may vary the 
oscillations we induce in our own circuits 
at will and so vary the tone of the signals 
we hear by varying the frequency of the 
beat note. 

This method is a very efficient method 
of receiving continuous wave signals 
because our own oscillations add a great 
deal to the strength of the incoming 
signals, and, in consequence, signals 
which might be too weak to be heard 
under normal conditions are greatly 
amplified in strength by the heterodyne 
action. This heterodyne action is con- 
trolled by what we call a tickler, such as 
we have already mentioned in connection 
with regenerative reception. This tickler 
is of such a nature that it acts on our own 
secondary receiving circuits and sets up 
oscillations in them by using the vacuum 
tube as a generator of these oscillations. 
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As long as the action of the beat note is 
understood and we know the fact that 
we control these local oscillations by 
means of a tickler coil, we dp not believe 
it is necessary to go into the theory of 
how the tickler coil controls the oscilla- 
tions generated by the vacuum tube 
because it will be sufficient for the 
Beginner to know that the "tickler" 
adjustment is for the purpose of con- 
trolling the oscillations in his receiving 
set. 

Any remarks on tuning a radio set 
addressed to a Beginner in the art of 
receiving radio signals, should caution 
him to have infinite patience until he 
learns the characteristics of his own set 
by practice. There are no hard and fast 
rules whereby you can give definite figures 
at which the various tuning dials can be 
placed to receive any certain signals. 
Naturally, signals of low wave length are 
received at the lower end of the scales 
on the tuning dials, and vice versa. 

Practically no two antennae have the 
same electrical characteristics. If a 
certain station is received with the dials 
in certain positions on the receiving set 
at one station, when the set is moved to 
another station and connected to another 
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antenna, it will probably be found that 
the same transmitting station will be 
received with entirely different adjust- 
ments. This is true because the differ- 
ences between the inductance and capa- 
city of the first antenna and those char- 
acteristics of the second antenna, have to 
be compensated for by adding or sub- 
tracting those qualities in the receiving 
apparatus itself. 

And there we have the whole matter of 
tuning in a nut-shell. The adjustments in 
our receiving apparatus enable us to 
place our primary or antenna circuit in 
tune with the transmitting station, and 
then balance our secondarv circuit so 
that it is put in tune, or resonance, with 
the antenna circuit. The more perfect 
our own circuits are in tune with each 
other and, at the same time, with the 
transmitting station from which we 
want to receive, the more perfect our 
results will be. Resonance is thus estab- 
lished between the various circuits and 
we have the maximum transfer of energy. 
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IV. SUGGESTIONS FOR THE 
BEGINNER 

Atmospheric electrical disturbance, 
popularly called **static," is the most 
fruitful source of trouble with which the 
Beginner in radio has to contend. The 
man who could devise a way to eliminate 
these disturbances from radio communica- 
tion could command his own price for 
the invention. All of which is simply 
another way of saying that, up to the 
present time, no very successful means of 
eliminating this trouble has yet been 
found. 

Refinements in receiving apparatus, 
which enable us to tune carefully and 
closely to our incoming waves, have done 
as much as anything else to overcome 
our troubles with static. More sensitive 
detectors and amplifiers enable us to use 
smaller antennae and smaller antennae 
pick up less disturbance of this kind. 
Indeed, it is possible to receive with an 
antenna which consists only of a loop 
comprising a number of turns of wire; 
but even this expedient does not do away 
entirely with the trouble. Static is most 
prevalent during the summer but is not 
much in evidence in winter, as a rule. 
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Interference 

If every expedient has been exhausted 
and the disturbance is still too bad to 
enable the signals to be read, the time is 
ripe to improve your book knowledge of 
radio against the day, which will soon 
come, when the ether will be as clear as 
a bell and the signals will roar in! 

Interference by other transmitting sta- 
tions than the one to which he wants to 
listen, sometimes causes the Beginner con- 
siderable trouble. Interference is best 
overcome by close tuning to the wave 
of the station you want to hear and by 
concentration on that station while the 
interference lasts. Experienced operators 
can tune so they will hear two or three 
stations at a time and, by concentration, 
they can pick out any one set of signals 
and read them. If at first you can not 
tune out the interference — try, try again! 
And right here we should' mention again 
that the Beginner should have infinite 
patience until he learns to tune his set 
perfectly. 

It is a good thing for every radio 
operator to know the Continental code. 
There is always a great deal of this work 
going on in the ether and it is very 
interesting to know what the ships are 
saying to each other when you hear them; 
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to be able to understand the Navy 
stations and to know the great trans- 
ocean stations when you hear them. 
Knowing the code will thus open up an 
entirely new field for you in addition to 
the radio telephones you hear. We 
reproduce the code and all you need to 
do is to get a telegraph key and a small 
buzzer — numerous simple practice sets 
are on the market at a reasonable cost — 
and set to work sending the alphabet to 
yourself. When the alphabet has been 
mastered, try sending words and then 
sentences. Before you realize it, you will 
be able to pick up words and then sen- 
tences when you are "listening in." The 
secret of mastering the code simply lies 
in practicing by sending to yourself 
until you know it thoroughly. 

Another important point for the Begin- 
ner to bear in mind is that a good receiving 
set cannot give best results without a 
good antenna. The antenna should be a 
good conductor of electricity such as 
copper or bronze — iron wire, for instance, 
is absolutely worthless — and it should be 
as high in the air as its location will 
permit. All connections should be solder- 
ed and the antenna should be carefully 
insulated at every point where it might 
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touch anything. 'It should not be placed 
near a tree nor near anything that might 
keep the waves from having as clear 
access as possible to it. The waves will 
travel through such obstacles but the 
results will be better if the obstacles are 
not there. It is not dangerous to have 
radio antennae attached to buildings but 
they should be grounded during electrical 
storms. If a lightning arrester is used, 
the antenna should be disconnected from 
the set whenever it is not in use. 

Many of the radio operator's troubles 
with his radio set are like some little 
trouble he has with his car. It seems 
baffling until it is found and then he 
wonders why he did not think of that in 
the first place. Watch your positive and 
negative poles in connecting up your 
batteries. Positive is always marked plus 
and is usually painted red. Negative is 
always marked minus and is usually 
painted black. Never short circuit your 
batteries for any purpose. Be sure your 
ground connection is good — a water pipe 
is best for the purpose; and be sure that 
all of your connections are always firm 
and ■ free from corrosion. After all, the 
whole matter is simply one of common 
sense, like everything else. The machine 
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